Molecular properties and gene expression of albumin in the skeletal muscle following hindlimb immobilization in a shortened position.
We investigated the effect of immobilization of hindlimb in a shortened position on proteins in the mouse soleus muscle and determined the molecular properties of a protein that had changed specifically in the atrophied muscle. A protein of 67.5 kDa was increased significantly (P<0.001) by 1.9-fold in the atrophied muscle compared to the control muscle as shown by sodium dodecyl sulfate-polyacrylamide (SDS-PAGE). The isoelectric point of the protein was pH 6.3 in two-dimensional PAGE. We carried out N-terminal and peptide mapping analyses to identify the primary structure of the protein. A 17-amino acid sequence showed 100% homology with the mouse serum albumin precursor. A peptide map of the 67.5-kDa protein was similar to that of mouse serum albumin. Mass spectrometry also showed the protein to be most similar to mouse serum albumin. Thus, based on these criteria, the 67.5-kDa protein was indistinguishable from mouse serum albumin. An immunohistochemical study showed that the 67.5-kDa protein was located mainly in the endomysium of the control muscle and had accumulated in the widened interstitial spaces of the atrophied muscle. A reverse transcription-PCR assay revealed that the albumin gene was expressed in skeletal muscle tissue, but that its expression was significantly lower in the atrophied muscle than in the control muscle (P<0.001). We conclude that albumin is increased in atrophied muscle and suggest that this may be of clinical importance for analyzing the process of muscular atrophy.